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1. Abstract 
The training course on seagrass conservation and monitoring in Myanmar coastal zone was 
conducted at Pathein University, Myanmar from 27 to 29 April 2015 and at the Marine Science 
Research and Training Centre (MSRTC) (Ma Gyi), Ayeyarwady Region from 30 April to 3 May 2015. 
Trainers from Department of Marine Science, Mawlamyine University and Department of Biology, 
Prince of Songkla University contributed theory and practical training to the trainees from 
government departments, universities and NGOs relevant to marine conservation in Myanmar on 
seagrass conservation and monitoring methods. Fauna & Flora International (FFI) facilitated to 
conduct the training programme successfully in Myanmar between the Bay of Bengal Large Marine 
Ecosystem (BOBLME) Project, concerned government departments in Myanmar, Prince of Songkla 
University (PSU), Thailand and Pathein University for the training programme. 
2. Introduction 
Seagrasses are marine flowering plants that form an important coastal habitat worldwide. They 
often occur in vast meadows which provide nurseries, shelter and food for a variety of commercially, 
recreationally and ecologically important species. Twelve genera and 60 species have been reported 
worldwide (Short et al., 2007). There are 16 species from Southeast Asia (Fortes, 1990), 12 of which 
are reported in Thailand (Lewmanomont et al., 1996), and 7 species recently reported from the 
Myeik Archipelago, Myanmar (Novak et al., 2009). The trans-boundary habitat of the Andaman Sea 
could bring an interesting research question in terms of biodiversity and genetic connectivity, which 
would be additional useful information for conservation and management. 
Seagrasses are known to support many endangered species such as turtles and dugongs (Nakaoka 
and Aioi, 1999; Nakanishi et al., 2006; Adulyanukosol and Poovachiranon 2006). The ecological roles 
of seagrasses are very important. They filter estuarine and coastal waters of nutrients, contaminants 
and sediments and are closely linked to other communities such as coral reefs and mangroves 
(Nybakken, 2001). Moreover, they provide habitats for a wide variety of marine organisms (Nakaoka 
and Toyohara, 2000; Kwak and Klumpp, 2004). The relatively high rate of primary production in 
seagrasses drives detritus-based food chains which help to support many of these organisms (Adam 
and King, 1995). Recently, there have been scientific publications by Thai scientists, namely, 
Tuntiprapas et al. (2008), Prathep et al. (2008), Rattnachot et al. (2008), which mainly carried out 
monitoring and assessment of ecosystem services of seagrasses. In addition, it is worth noting that 
there has been little focus on the plants themselves especially in genetics, which are important for 
conservation and management. We have taken on seagrass monitoring using the seagrass net 
protocol also in the Andaman Sea in Trang and Satun provinces and recently published our results in 
the Gulf of Thailand (Prathep et al., 2010). 
Based on these information and importance of seagrass on conservation of marine organisms, the 
Bay of Bengal Large Marine Ecosystem (BOBLME) would like to support seagrass conservation and 
monitoring training to relevant government departments, universities and local NGOs for effective 
marine conservation to maintain sustainable fisheries in Myanmar. FFI has MoU with Ministry of 
Environmental Conservation and Forestry (MOECAF), Myanmar for “Collaborative program to 
Report of the training on seagrass conservation & monitoring 
2 
 
 
support the conservation of biodiversity in Myanmar”. In the scope of collaboration in MoU, capacity 
development of relevant stakeholders is included and in response to this fact, FFI accepted to 
facilitate this training in Myanmar. Therefore, Food and Agriculture Organization of the United 
Nations (FAO) and Fauna & Flora International, Myanmar office signed a Letter of Agreement for the 
provision of services relating to organizing and conducting a training course on seagrass 
conservation and monitoring in Myanmar. 
After that, responsible persons from FFI Myanmar programme negotiated with administration board 
members from Pathein University to negotiate how to conduct a nine days training programme on 
seagrass monitoring and management at the Pathein University, Myanmar and in the field at 
Rakhine State in collaboration with FFI, Pathein University and Prince of Songkla University. After 
completion of negotiation, Pathein University and FFI and Prince of Songkla University and FFI signed 
separate LoAs for successful implementation of this seagrass training in Myanmar. 
The objectives of this training according to LoA between FAO and FFI is “The services will contribute 
to more effective management of marine fisheries by FAO Members and their stakeholders and 
contribute to the improved state of fisheries resources, ecosystems and their sustainable use. The 
overall outcome of the training would be strengthened capacity among researchers and government 
officers to monitor and manage seagrass habitats, developed collaboration and improved 
coordination among researchers in Thailand and Myanmar. 
3. Training 
3.1. Logistics arrangement 
FFI-Myanmar programme submitted to the Ministry of Education through Pathein University for 
issuing acceptance of the training on 26 April to 3 May 2015. FFI-Cambridge facilitated to get funding 
in time for the training. FFI arranged to transfer funding to Pathein University and Prince of Songkla 
University for preparation of the training, arrange essential documents for trainers from PSU to 
travel in Myanmar in time, logistics arrangement for the training and ad hoc requirement of training 
in the training period. 
3.2. Training activities 
Pathein University, Pathein, AyeYarwaddy Region 
Opening ceremony (Figure 1) was conducted at Pathein University on 27 April 2015 (agenda of 
opening ceremony is shown in Appendix I). A total of 196 participants attended the opening 
ceremony including Pro-rector, Professors and staff from Pathein University and 20 trainees 
(trainees’ names are shown in Appendix II). 
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Theory training was given at Pathein University from 26 to 30 April 2015 by trainers from PSU and 
Marine Science Department (trainers’ names are shown in Appendix III) The daily agenda of the 
training is shown in Appendix IV. Figure 2 shows trainees studying in Marine Science laboratory on 
seagrass species. 
Training syllabus is shown in Appendix V. 
 
  
Figure 1 Opening ceremony at Pathein University 
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Ngapali, Thandwe, Rakhine State 
Practical training was done in Ma Gyi Beach (Shwe Thaung Yan), Ayeyarwady Region from 30 April to 
3 May 2015 (Figure 3 & 4). Trainees were trained on snorkelling, seagrass identification and 
monitoring at 3 sites in the field namely Ma Gyi, Wetthay Gyaing and Po Taung Gyaing (Locations are 
shown in Figure 5). Closing ceremony was done at MSRTC, Ma Gyi on 3 May 2015 (Figure 6). 
 
Figure 3 Participants collecting the seagrass specimens for further studies in the lab 
  
Figure 2 Participants identifying seagrass found from their collections 
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Figure 4 A close examination on the species of seagrass associated with seaweed, Padina spp 
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Figure 5 Practical training sites in Ma Gyi, Wetthay Gyaing and Po Taung Gyaing, Shwe Thaung Yan, Ayeyarwady Region, 
Myanmar 
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4. Result 
4.1. Logistic arrangement  
FFI could handle logistics arrangement successfully. FFI also organized to transfer seagrass net 
monitoring equipment to Marine Science Department, Pathein University donated from BOBLME 
through PSU (Annex 6). 
4.2. Training activities 
Training course on seagrass monitoring and management in Myanmar coastal zone was completed 
successfully. FFI, Pathein University and Prince of Songkla University worked collaboratively in the 
training period. The seagrass species found in the training sites are Enhalus acoroides, Halophila 
beccarii, H. decipiens, H. ovalis, Halodule pinifolia, H. uninervis, Cymodocea serrulata, Thalassia 
hemprichii and Syringodium isoetifolium (Figure 7). 
  
Figure 6 Closing ceremony at MSRTC 
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Left to right: H. uninervis, Cymodocea serrulata, Syringodium isoetifolium and a mixed stand of 
seagrass with beautiful fishes 
5. Training outcomes 
a. Successfully provide the capacity building program to the human resources related to 
conservation of marine environments and biodiversity. 
b. Relevant government departments, universities and local NGOs got fundamental knowledge on 
how to use HOBO software for studying seagrass ecology, seagrass identification, conservation 
and management in Myanmar. 
c. Contribute knowledge pertaining to the important roles of seagrasses in marine ecosystem. 
d. Promote the seagrass conservation program along the coastal areas of Myanmar in future. 
e. Enhance the management of conservation program for the sustainability of seagrasses. 
f. Record the distribution of species of seagrasses growing each training site. 
g. Understand how to use snorkelling method for studying of sub tidal seagrasses. 
h. Record the comparison in variations of seagrass morphology of different collection sites. 
 
 
Figure 7 The seagrass species found in the training sites 
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i. Marine Science Department, Pathein University got full equipment on seagrass net kit for 
future research on seagrass scientifically. 
j. Trainees got knowledge in collaborative working on conservation. 
k. BOBLME, FFI, PSU and Marine Science Department of Pathein University got good relationship 
for future activities in Myanmar. 
6. Recommendation and future plans  
a. Carry out more of the capacity building and training on the seagrass conservation and 
monitoring a few more times by focusing on the region where there are dense of seagrass bed 
such as Myeik Archipelago, Tanintharyi Region. It is important to provide the knowledge 
(especially those in blue carbon and climate change) and increase awareness of seagrass to the 
local, government and NGOs through a series of workshops. 
b. Setting up a seagrass monitoring networking in Myanmar through universities and NGOs, 
having a sharing and discussion networking of their finding and monitoring every 2 years. This 
would increase the capacity and knowledge of the seagrass in the country. Knowledge sharing 
between each region will help strengthen their awareness of marine biodiversity and coastal 
habitats. 
c. Develop research collaborations within the region, the study on genetics of seagrass, could 
provide the important information for further management and policy making such as MPA. 
This could also increase the awareness of genetic diversity of seagrass in the Bay of Bengal 
Large Marine Ecosystem (BOBLME). In a smaller scale, only the Myeik Archipelago, it would be 
interesting to investigate the genetic source and sink of the seagrass or other marine organisms 
in those islands, it provides the important information for further management and 
conservation. This area can be used and developed as a marine station and used as a model for 
further studies on marine related field of the country. 
d. Seagrass and other coastal habitats such as corals and mangrove should be well surveyed, 
assessed and mapped. This would provide important baseline information for further 
management, which is very important for the country. 
7. Report summary after the workshop training  
There were 20 participants in the seagrass conservation and monitoring training. The seagrass here 
is still very pristine and only few researches have been carried out in Myanmar and in the Bay of 
Bengal region. Thus, capacity development and seagrass monitoring network are very important for 
this very first few years. Our training module was developed for participants to understand the 
importance of seagrass ecosystem and how to monitor the seagrass species. The roles of seagrass on 
climate changes are also provided. The training module has developed for participants to be able 
have some hands on experiences both in the practical and field exercises. 
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The knowledge on seagrass biodiversity and ecology in Myanmar and also in the East Indian Ocean 
region is still very limited. These areas are an important link between the Bay of Bengal Large Marine 
Ecosystems as well as the Indian Ocean. Seagrass is well known for its ecosystem service values, they 
provide home, food and nursery grounds for various marine organisms as well as the important 
coastal water engineering in the shallow coastal zone. Seagrasses also tie closely with fishermen 
livelihood; an important ground for small fisheries including crab, sea cucumber, gastropods and 
others associated faunas. 
In the workshop, participants have actively participated, both in the lectures, practical and field 
exercises and excursions. They showed great interests in the seagrass and their roles in ecosystems 
as well as their associated faunas and floras. The participants came from various stakeholders, who 
directly work with seagrass and related. Some of them, this is the first time that they know 
seagrasses exist. Participants had actively asked questions and answer the questions when being 
asked. The participants also are interested in snorkelling diving, which our team together with the 
FFI staffs had trained the participants how to use the snorkelling gears after the workshop hours, 
thus they can work comfortably in coastal ecosystems during high tide. 
During the field survey, we have learnt that seagrass here is very pristine and most of our 
participants are very good and keen to learn and observe these precious primary producers in their 
coastal ecosystems. This could indeed help preserving their seagrasses. The governments and NGOs 
have an important role to protect the seagrass and coastal habitats because the development shall 
be coming fast in the next few years. The experiences sharing and lessons learnt from Thailand could 
be very much useful because they are sharing similar resources, the way of thinking and their 
backgrounds also could help the understanding and planning become easier. 
It is important to note that along this long coastal line and hundreds of islands of Myanmar, there is 
only one Marine National Park, the Lampi Island. Thus, the understanding of biodiversity and 
distribution of these marine organisms, seagrass, seaweeds, mangroves and corals, are urgently 
needed for further management and policy making decision. 
  
Report of the training on seagrass conservation & monitoring 
11 
 
 
8. References 
Adam, P. and King, R. J. 1995. Ecology of unconsolidated shores. In Biology of Marine Plants, M.N. 
Clayton and R.J. King, editors. Longman Australia Ptv Limited, Melbourne, pp. 296-309. 
Adulyanukosol, K. and Poovachiranon, S. 2006. Dugong (Dugong dugon) and Seagrass in Thailand: 
present status and future challenges. Proceeding of the 3rd International Symposium. SEASTAR 
and Asian Biologging Science, Bangkok, Thailand, December 13-14, 2006, 41-50. 
Burdick D.M., Kendrick G.A. 2001. Standards for seagrass collection, identification and sample 
design. In Global Seagrass Research Methods, F.T. Short, R.G. Coles and C.A. Short, editors. 
Elsevier Science B.V., Amsterdam, The Netherlands, pp 82-100. 
Fortes, M.D. 1990. Seagrasses: A resource unknown in the ASEAN region. ICLARM Education Series 5. 
International Center for Living Aquatic Resources Management, Manila, Philippines. 
Kwak, S. and Klumpp, D.W. 2004. Temporal variation in species composition and abundance of fish 
and decapods of a tropical seagrass bed in Cockle Bay, north Queensland, Australia. Aquatic 
Botany. 78, 119-134. 
Lewmanomont, K., Deetae, S. and Srimanobhas, V. 1996. Seagrasses of Thailand. Proceedings of an 
International Workshop, J. Kuo, R.C. Phillips, D.I. Walker and H. Kirkman, editors, Rottnest 
Island, Western Australia, January 25-29, 1996, 21-26. 
Nakaoka, M. and Aioi, K. 1999. Growth of the seagrass Halophila ovalis at the dugong trails 
compared to existing within-patch variation in a Thailand intertidal flat. Marine Ecology 
Progress Series. 184, 97-103. 
Nakaoka, M. and Toyohara, T. 2000. Effects of seagrass patch structure on the mobile epifaunal 
community in a subtidal seagrass meadow in Thailand. Benthos Research. 55, 53-61. 
Nakahishi, Y., Hosoya, S., Arai, N., Nakanishi, Y., Katasukoshi, K and Adulyanukosol, K. 2006. The 
distribution of seagrass meadows and dugong feeding trails in the dry season around Talibong 
Island, Trang Province, Thailand. Proceeding of the 3rd International Symposium on 
SEASTAR2000 and Asian Biologging Science, Bangkok, Thailand, December 13-14, 2006, 55-62. 
Novak, A.B., Hines, E., Kwan, D., Parr, Leslee., Tun, M.T., Win, H. and Short, F.T. 2009. Revised ranges 
of seagrass species in the Myeik Archipelago, Myanmar. Aquatic Botany. 91, 250-252. 
Nybakken, J.W. 2001. Marine Biology: An Ecological Approach. Benjamin Cummings. San Fransico. 
Poovachiranon, S., Adulyanukosol, K., Saelim, P., Jarearnwattanaphorn, A., Yamaroonwattana, C. 
and Woottivoravong, J. 2006. Seagrasses in Thai waters. Phuket Marine Biological Center, 
Department of Marine and Coastal Resource. Thailand (In Thai). 
Prathep, A., Rattanachot, E., Tantiprapas, T., Prempree, S., Wiriyathamsakul, A., Pakbara, A. 2008. 
SeagrassNet monitoring initiative in the Southern Andaman Sea : a case study from Thailand 
and current studies of seagrasses in Indonesia, Malaysia and Thailand 2008. Proceedings of the 
6th IMT-GT UNINET Conference, Penang, Malaysia. 28-30 August, 2008, 25. 
Prathep, A., Rattanachot, E. and Tuntiprapas, P. 2010. Seasonal variations in seagrass percentage 
cover and biomass at Koh Tha Rai, Nakhon Si Thammarat Province, Gulf of Thailand. 
Songklanakarin Journal of Science and Technology. 32, 497-504. 
Rattnachot, E., Tantiprapas, P., Wichachucherd, B. and Prathep, A. 2008. Seasonal variation in 
coverage, canopy height, fruit density and biomass of subtidal seagrass Halophila decipeins 
Ostenfeld in Chumphon Coast, The Gulf of Thailand. Proceedings of the 6th IMT-GT UNINET 
Conference, Penang, Malaysia, 28-30 August, 2008, 334-338. 
Report of the training on seagrass conservation & monitoring 
12 
 
 
Short, F.T., Carruthers, T., Dennison, W. and Waycott, M. 2007. Global seagrass distribution and 
diversity: A bioregional model. Journal of Experimental Marine Biology and Ecology. 350, 3-20. 
Tuntiprapas, P., Rattanachot, E., Pongparadon, S., Promdam, R., Raungprataungsuk, K., 
Phatthnarhatcharoen, C. Panumpun, K., Greenberg, D. and Prathep, A. 2008. The Effect of 
seagrass coverage on swimming crabs (Portunidae) at Koh Tha Rai, Khanom-Mu Koh Talay Tai 
National Park, Nakorn Si Thammrat Province, Southern Thailand. Proceedings of the 6th IMT-GT 
UNINET Conference, Penang, Malaysia, 28-30 August, 2008, 324-329. 
  
Report of the training on seagrass conservation & monitoring 
13 
 
 
Appendix I Agenda for the opening session 
 
Pathein University  
 
Agenda for the opening session Pathein University  
 
 
Training course title: Training course on seagrass conservation and monitoring in Myanmar 
Date:   27.04.2015 
Venue:   Pathein University 
Time:   9:00 to 10:30 am 
 
 
08:30-09:00  Registration  
09:00-10:00  Opening speech by Pro Rector of Pathein University  
 Opening remarks by National Coordinator, FFI  
 Photo session  
10:00-10:30  Coffee break  
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Appendix II List of trainees 
 
Sr. No. Name Occupation Remarks 
1. Mr Thant Zin Assistance lecturer, Marine Science 
Department, Pathein University 
 
2. Mr Aung Naing Win Demonstrator, Marine Science 
Department, Pathein University 
 
3. Ms Wint Yee Pyine Demonstrator, Marine Science 
Department, Pathein University 
 
4. Mr Zaw Myo Hein Demonstrator, Marine Science 
Department, Pathein University 
 
5. Mr Sitt Thu Aung Demonstrator, Marine Science 
Department, Pathein University 
 
6. Ms Nan Myint Myint Lay Lecturer, Botany Department, Pathein 
University 
 
7. Dr Sanda Htwe Assistance lecturer, Marine Science 
Department, Pathein University 
 
8. Ms Zin Mar Phyo Demonstrator, Marine Science 
Department, Mawlamyine University 
 
9. Ms Sein Moh Moh Khing Demonstrator, Marine Science 
Department, Mawlamyine University 
 
10. Ms Thin Zar Lwin Lwin Demonstrator, Marine Science 
Department, Myeik University 
 
11. Ms Moe Lwin Lwin Demonstrator, Marine Science 
Department, Myeik University 
 
12. Ms Khin Myat New Assistance township officer, Fishery 
Department, Pathein  
 
13. Mr Soe Thein Township officer, Fishery Department, 
Pathein  
 
14. Mr Thaung Htut Technician, MSAM  
15. Ms Phyu Phyu Kyaw Myanmar Fishery Federation, Chaung Tha, 
Ayeyarwady Division 
 
16. Ms Moe Moe War Research team of Htawei, Tanintharyi 
Division 
 
17. Ms L.K.C. Yun Ranger, NWCD, Forest Department  
18. Mr Zaw Min Ranger, NWCD, Forest Department  
19. Mr Myint Win Research and Oceanographical survey, 
Myanmar Navy. 
 
20. Mr Aung Myo Lwin  Marine biologist, FFI   
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Appendix III List of trainers 
 
Sr. No. Name Occupation Remarks 
1. Mr Soe Htun Professor (retired), Marine Science 
Department, Mawlamyine University 
 
2. Mr Zau Lunn National Coordinator, Fauna and Flora 
International, FFI Myanmar Office, Yangon 
 
3. Dr Anchana Prathep Professor, Prince of Songkla University 
(PSU), Thailand 
 
4. Mr Piyalap Tuntiprapas Prince of Songkla University (PSU), 
Thailand 
 
5. Ms Ratchanee Kaewsrikhaw Prince of Songkla University (PSU), 
Thailand 
 
6. Mr Ekkalak Rattanachot Prince of Songkla University (PSU), 
Thailand 
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Appendix IV Agenda for the training course 
 
 
 
Duration: 26.04.2015 to 3.05.2015 
Venue:  Pathein University (theory training) 
MSRTC, Ma Gyee, Shwe Thaung Yan (practical training) 
 
Day  Date  AM (9:00-12:00)  
Lunch 
(12:00-13:00)  
PM (13:00-16:00)  
1.  25.04.2015 
(Thursday)  
Resource persons and trainees arrive to Yangon  
2  26.04.2015 
(Friday)  
Travel to Pathein University  
3  27.04.2015 
(Saturday)  
Opening ceremony (9:00 to 
10:30)  
Introduce the seagrass 
biodiversity and its 
importance  
 Introduce Seagrass 
monitoring program  
4  28.04.2015 
(Sunday)  
Introduce equipment and 
procedure in the monitoring  
 Data collections and 
inputs  
5  29.04.2015 
(Monday)  
Hand on exercise   Move to the field for 
field survey  
6  30.04.2015 
(Tuesday)  
Traveling to Ma Gyee, a demonstration site  
 1.05.2015 
(Wednesday)  
Field set up and specimen 
collection  
(low tide) station 1  
 Work on the data  
7  2.05.2015 
(Thursday)  
Field set up and specimen 
collection  
(low tide) station 2  
 Work on the data  
8  3.05.2015 
(Friday)  
Wrap up the data and closing ceremony in the morning  
Traveling back to Yangon and Mawlamyine  
9  4.05.2015 
(Saturday)  
Resource persons leave to Prince of Songkla University, Thailand  
 
  
Pathein University 
 
Agenda for the training course on 
Seagrass conservation and monitoring in 
Myanmar Pathein University 
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Appendix V Training syllabus  
Seagrass assessment and monitoring - training syllabus  
I. Duration: 9 days comprising of : 
 3 days lectures, workshop and brain storm 
 4 days field exercise and seagrass monitoring site setup 
 2 days laboratory work 
 
II. Sub-module objectives: It is realized that a field exercise, and hand on experience will allow 
the participants to understand more about seagrass biology, ecology and how they are 
importance in the coastal ecosystem. This module combine lectures, field trip and laboratory 
together with some small group workshop, which will help participants understand about 
seagrass and their importance, increase their awareness, and be able to identify threats and 
how to manage and conserve seagrasses in this area. As a consequence, at the end of this 
sub-module participants will be able to; 
 Identify seagrass species found in Rakhine province and nearby island including Mergui 
Archipelago 
 Understand the importance of seagrass ecosystem and their services 
 Identify issues affecting seagrass habitat in Rakhine province and Mergui Archipelago 
 Assess seagrass status and area as well as identify important sites to set up the seagrass 
monitoring in Mergui Archipelago 
 Indentify need on seagrass research, education and develop communication and 
outreach for related stakeholders 
 
III. General notes for the instructor: This sub-module is conducted both in the field and lecture 
room. In the lecture room, participants should be engaged in the lectures and encouraged to 
share their experience on seagrass or other marine organisms. During, laboratory/hand on 
session, all participants should be encouraged to ask questions and some exercises should 
be provided to assess the understanding of participants at the end of the laboratory/hand 
on sessions. In the field trip, organizers or instructors have to be certain about the 
appointment time, date, places of meeting and well clarify the activities in the field. In 
addition, it is suggested that the instructor; 
 Confirm the appointment time, date, and places of meeting with all participants and 
local resource persons 
 Arrange local transportation including the boat to fit comfortably with the number of 
the participants as well as camping sites or housing 
 Get access to tide table of monitoring site or nearby as well as the accessible sites to 
collect seagrasses and demonstrate the seagrass assessment and monitoring 
 Provide sufficient secondary data/information about the field trip, carefully gone 
through the activities for the field trip including the personnel preparation 
 Make sure that all the participants read the provided field trip guide before fieldtrip 
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 Prepare enough foods and drinks for the 2 days field trip as well as some field material 
for collections, identification and seagrass assessment in the field such as plastic bags, 
trays, slates board, quadrats, GPS and field microscope 
 
IV. Module outline: 
1. What are seagrasses? 
1.1. What are seagrass? 
1.2. Where are seagrass and what are important to seagrass? 
1.3. How many seagrass species worldwide; and (SE Asian - emphasize on Burma and Thailand 
and Mergui Archipelago) 
1.4. Why seagrasses? 
2. How to identify the species? 
2.1. Key distinguishing features of seagrass 
2.2. Species complex (Halophila; John Kuo papers), variations (Halophila ovalis, Halodule tips): 
Introduce the idea of molecular tools 
2.3. What is known and how each species importance? 
 Emphasize on reproduction of each species 
 Roles of each species in the ecosystems, if any 
2.4. How many species of seagrass in Mergui Archipelago? (Field activities - seagrass bed at ) 
3. Seagrass ecosystem and services 
3.1. Habitat, nursery, food sources (in details-field exercise) 
3.2. Carbon sequestration 
3.3. Habitat connectivity, ecosystem flow (Introduce the idea of genetic connectivity) 
3.4. What happen here: Mergui Archipelago (workshop, brain storm) 
4. Threats to seagrass 
4.1. Human activities 
4.2. Poor knowledge and understanding on seagrasses 
4.3. Seagrass and climate changes 
4.4. What happen here: Mergui Archipelago (workshop, brain storm) 
5. Seagrass monitoring 
5.1. Small scale monitoring (Seagrass watch, Seagrass Net - field exercise and workshop training) 
5.2. GIS mapping 
5.3. Seagrass assessment 
5.4. Seagrass monitoring at Mergui Archipelago (workshop, brain storm) 
6. Communication and outreach 
6.1. Target stakeholders 
6.2. How to increase awareness to each stakeholders at Mergui Archipelago (workshop, brain 
storm) 
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V. Suggested delivery methods: 
 Lectures with slide presentation, emphasized in SE Asia, Burma & Thailand and Mergui 
Archipelago 
 Filed trip and hand on exercise both in the field and lecture room 
 Exercises, brain storm and group discussion 
 
VI. Resources: 
1. References 
 Adulyanukosol, K. and Poovachiranon, S. (2006). Dugong (Dugong dugon) and seagrass in 
Thailand: present status and future challenges. In: Arai, N. (Ed.), Proc. 3rd Int. Symp. 
SEASTAR and Asian Bio-logging Science. pp. 41-50. 
 Costanza R, dArge R, deGroot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, ONeill 
RV, Paruelo J, Raskin RG, Sutton P, vandenBelt M, 1997. The value of the world’s ecosystem 
services and natural capital. Nature, volume 387, pages 253-260. 
 Di Carlo G., McKenzie L.J. 2011. Seagrass training manual for resource managers. 
Conservation International, USA. 
 Den Hartog, C. 1970. The sea-grasses of the world. North-Holland Publishing Company. 
Amsterdam: 275 pp. 
 Duarte CM, Dennison WC, Orth RJ, Carruthers TJB, 2008. The charisma of coastal 
ecosystems: Addressing the imbalance. Estuaries and Coasts, volume 31, issue 2, pages 
233-238. 
 Fortes, M.D. 1993. Seagrasses: Their role in marine ranching. In: Ohno, M. and Critchley, 
A.T. (Eds.), Seaweed cultivation and marine ranching. Kanagawa International Fisheries 
Training Center Japan. International Cooperation Agency (JICA): pp. 131-151. 
 Mam, K. 2002. Coral reef and seagrass in Cambodia. SWS Bulletin. 19 (1): 18-21. 
 McKenzie, L.J. 2003. Draft guidelines for the rapid assessment of seagrass habitats in the 
western Pacific (QFS, NFC, Cairns) 43pp. 
 Novak, A., Hines, E., Kwan, D., Parr, L., Tun, M.T., Win, H. and Short, F. 2009. Revised ranges 
of seagrass species in the Myeik Archipelago, Myanmar. Aqua. Bot. 91: 250-252. 
 Orth RJ, Carruthers TJB, Dennison WC, Duarte CM, Fourqurean JW, Heck KL, Hughes AR, 
Kendrick GA, Kenworthy WJ, Olyarnik S, Short FT, Waycott M, Williams SL, 2006. A global 
crisis for seagrass ecosystems. Bioscience, volume 56, issue 12, pages 987-996. 
 Poovachiranon, S., Adulyanukosol, K., Saelim, P., Jarearnwattanaphorn, A., 
Yamaroonwattana, C. and Woottivoravong, J. 2006. Seagrasses in Thai waters. Phuket 
Marine Biological Center, Department of Marine and Coastal Resource. Thailand (In Thai). 
 Short, Frederick T. and Robert G. Coles (eds.) 2001 Global Seagrass Research Methods. 
Elsevier Science B.V., Amsterdam 473 pp. 
 Soe-Htun, U., Kyawt Wai M., Nyunt, T., Pa pa Kyaw, S. and Mu Aye, M. 2009. Seagrass of 
Myanmar with special references to the phytogeographic distribution of the speccies of 
ASEAN Nations. Jour. Myan. Acad. Arts & Sc. 7(5): 1-17. 
 Unsworth, 2007. Aspects of the ecology of Indo-Pacific seagrass systems. PhD thesis, 
University of Essex, U.K. 
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 Unsworth and Cullen 2010. Recognising the Necessity for Seagrass Conservation. 
Conservation Letters, Volume 3, number 2, pages 63-73. 
 Waycott M, Collier C, McMahon K, Ralph P, McKenzie L, Udy J, Grech A 2007. Vulnerability 
of seagrasses in the GBR to climate change. In ‘Assessing Climate Change Vulnerability of 
the Great Barrier Reef’. (Eds J Johnson and P Marshall). (GBRMPA: Townsville). 
 Waycott M., McMahon K., Mellors J., Calladine A., and Kleine D. 2004. A guide to tropical 
seagrasses in the Indo-West Pacific. (James Cook University Townsville) 72pp. 
 www.seagrassnet.org 
 www.seagrasswatch.org 
2. Suggested readings 
 Prathep, A, Rattanachot, E. and Tuntiprapas, P. 2010. Seasonal variations in seagrass 
percentage cover and biomass at Koh Tha Rai, Nakhon Si Thammarat Province, Gulf of 
Thailand. Songklanakarin Journal of Science and Technology. 32(5):497-504. 
 Rattanachot, E. and Prathep, A. 2011 Temporal variation in growth and reproduction of 
Enhalus acoroides (L.f.) Royle in a monospecific meadow in Haad Chao Mai National Park, 
Trang Province, Thailand. Bot. Mar. 54:201-207. 
3. Audio-visual aids 
 Field trip handbook 
 Slides 
 Transparencies 
 Maps 
 Satellite maps 
4. Equipment 
 Slide projector 
 Overhead projector 
 Loud speakers 
 Cooler for specimen collection 
 Field equipment such as boots, masks 
5. Field material 
 Seagrass field guide 
 Seagrass coverage assessment sheet 
 Slate board, plastic bags, trays 
 Field microscope, hand lens 
 Quadrats, lines. GPS 
 Herbarium sheets, sliga gel, vial 
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Appendix VI Handover list of equipment 
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Appendix VII Equipment handover certificate 
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Appendix VIII Completion certificate  
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Appendix IX Seagrass training 2015: photos 
  
  
  
 
 
Opening ceremony at Pathein University 
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Lecture and practical activities at Pathein University 
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Training and practical activities at MSRTC, Ma-Gyi coastal area 
Discussion and practical activities at MSRTC 
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Surveying and practical training at Po Taung Gyaing, Shwe Thaung Yan 
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 Closing ceremony at MSRTC 
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Appendix X Hand-out material  
 
Appendix X- 
Hand-out.pdf
 
 
 
  
 
  
 
